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Effects of Shenge Powder on heart function in rats with heart failure by coarcta-
tion of abdominal aorta
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ABSTRACT: AIM To investigate the effects of Shenge Powder ( Ginseng Radix et Rhizoma, Gecko) on heart func-
tion in rats with heart failure by coarctation of abdominal aorta and its mechanism of action. METHODS The heart
failure rats were fed with Shenge Powder [ 1.89 g/ (kg + d) ] or bisoprolol [ 1 mg/ (kg + d) ] for twelve weeks. The
pathological morphology, hemodynamics, cardiographic index and effect on protein expression of PGC-1a in sham
operation group, model group, Shenge Powder group and Bisoprolol group were observed. RESULTS Compared
with the model group, Shenge Powder increased ejection fraction (EF) (P <0.05), decreased left ventricular
end-diastolic pressure (LVEDP) (P <0.01), improved maximal rate of left ventricular pressure development
(dp/di

lesions and myocardial fibrosis. There was no significant difference in PGC-la protein expression between the

) and maximal rate of left ventricular pressure decay (dp/d¢,;,) (P <0.01), reduced myocardial tissue

max min

Shenge Powder group and the model group. CONCLUSION Shenge Powder can improve left ventricular function
in rats with heart failure, and reduce the pathological changes of myocardium tissue.
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Fe U AR A AL LR T E Rz Bl
SR ER ORI AN SRR, ZORiATT
Mo ik, BHZATSRERA RN . Hom D KT
UL, RAGHROIALIK 015w 550 A
PRI KA

ok S A A 14 B DR 52 Ay B R PR T
la (peroxisome proliferation activated receptor gamma
coactivator-lae, PGC-1a) /0L AR A= & il 1Y
HE AT, RO TE AT A g B 2
41 2 5% DNA (nuclear DNA, nDNA) M Z&ki{A
DNA (mtDNA) FiE#, PGC-la AYIG 2 5181
R4 AL . HAIHEA S AR A i 72, PR T
T MIAZ PR T 1 (nuclear respiratory factors 1,
NRF1) . M E X Z /K (estrogen-related recep-
tor, ERR) | i ALY A FE YOG Z 4K o (per-
oxisome proliferation activated receptor o, PPARa )
SRRk, AR T a8 I 3 B0 ik 4 A2 KR
OIUHSURBIES . M sh S5, O 8O
PGC-1a, PPARa., NRF1 FEHFEIAMEM, HitS
IO O ) i RO I RER 52, LA RO ZokifA
VG R U EGEEH]
1 #MRi5FE%E
1.1 ##
1.1.1 sh¥y (200 £20) g Wistar K 48 H,
SPF ¢, i LifgrpER2y Repsh Yy sighodeft, o)
Y4 AR IE S SCXK ((57) 2012-0001, i 37 4 1F
it 22 ~24 °C, IR 50% ~60% , 12 h/12 h
B
L1L.2 2y ZSWm#EdmAENS (£7#S
140619) . d5 1wy (4 =4t %5 XD14101903 ) 41 A%,
W H e o BEDE, $TH 100 HE, #2315
wICHNR S, BT XK A 200 mg/mlL R W,
IR, A IS iR H IR 3 ¢/50 kg, %
A KRB R BT B RO U 0.378 ¢/kg, MR AR
AP R ) AT R 3 ~ S A%, e KRN
1.89 g/kg; B DBERILRIE/AR (M, 5 mg, 8
BRI F], AL 184092) , I T RLZE K ) A
0.3 mg/mL {REW, &M S R REA A
i 1 mg/kgo
1.1.3 ®XF 5 SRpi kKl PGC-1a (ab54481) |
PPARa (abh8934) ., NRF1 (abl175932) —¥illy H 3%
[E Abcam 23 H]; RPL K B-Actin (4970) —Hi I
A3 CST 2w PR Pl A8 = RAEY
FARMIZE T . K EUKAIE0 8K ( brain natriuretic pep-

tide, BNP) . EE[& i (aldosterone, ALD) | I 4%
¥ ZE T (angiotensin [T , Ang Il ) ELISA &% & (42
5 HI66, H188, HI85) W[ m @AW AN
Al GE Vividi fE#E .0 EZ 48, PowerLab/8SP 2
W55 A BRI 3T 22 485 LEICA RM2235 HudgH4)
FA¥; EGI150H + C B4 AHL; Nikon Eclipse
Tiu 8 & 2155 ; BioTek Synergy HIMF ZYEEHR /31
{¥; Bio-Rad Mini Protean Tetra system %I H1 Kk R4t ;
Trans-Blot SD ¢ T 54 E1 & 45; Chemi Doc MP %l
BE AR T R G o

1.2 7k

L2.1 pHER G252y it Wistar KRS B 1
MEFES d, RABEHLECT RIE AR T AR A
M. ZIGEH. WRIK/RH, BH 12 H, £HK
FRPTRIR PR 10 . 3% [ UL Lb 2 A I8 Jis 1 SRR IR,
HRSCHR [4-5] N7 7 3 30 bk 4 78 300 71 523 KR
BORL, RIFEETENTRR. AGEBEARES dJHh
ey, i TSIRN1.89 ¢/ (kg - d)] #H,
H LW HWRWER[ mg/ (kg - d) | #EH, fH 1
R, HZE12 [,

1.2.2 VAR

1.2.2.1 sl 28I | 20 il
FAET 1 R BAAR BB Hs shisi >, A

ZERE, BAMBICGE; WWITA KRB,
SEE LA B R, BATCH B .

1.2.2.2 HEOHE KRRESEARZEK 12 h, I
ZHN 1 200 U/kg Hi ¥k 15 min, 3% J B FL % 44
(3 mL/kg) R HOFE AR, WA R, JHEHE
kEAERKMYIE, M BT 17 A O3 E
oIl

1.2.2.3  Jfiyish i2Eie KREBRRET, o
ARk, i, FoE 10 min J5id 5% ik
T, Rl SERRREALLE, 22548l
A

1.2.2.4 WHIES2E ONHSRZZ R PEERHE,
CERREENIK, ZHIREN, AW, Ui, B
S5 pum, ## HE, Masson 4t {8, S 2% i G 4%
U3

1.2.2.5 BNP, ALD. Ang NIl OB, IL3FE3H
TR S R Is , B E bR I, B0 - 80 CAR

FERRKG, MR ELISA i) & 108 Bl e .
1.2.2.6  Western blot #; Il PGC-loo, PPAR«.
NRF1 A #E B EIPCRMES R G, BB

2, -80 CRIAE, 21%, #IEN, BCA i
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MERHABSARE, 95 CAMS min 5 SDS-PAGE
UK, BT s B, 5% A4 WP, 4 mL —¥C
(PGC-1ae 1 : 1 000, PPARa 1 : 1 000, NRFI
1:1000) 4 Cxff, 5SmL =%t (1:2000) ZEik&
1 h, BREERRGEAM, EORARDOCEEE
AT LUAEFRR o

1.3 %o 4 W H SPSS 21. 0 #1741t
Br, THEGERIDIE 2 hnifEE (v xs) R, &4
()R R 2 22 e Ar i A 14811, P <0.05 J2ER
EENIES -9

2 HR

2.1 AHHEARAALFCHE (H1) FHix
¥ R 1ER, SIERTARANLE, SRAHKS
W E RAE (end-systolic volume, ESV) T} &
(P<0.05); LA 5T 7% (ejection fraction,
EF) . ZAEMM%5/8 % (fractional endocardial short-
ening, FS) WAL (P <0.01); S AL,
ZIGECA ML RIGE RH KRR EF EF & (P <
0.05),

1 ZFHRKRBELNE

Fig.1 Echocardiography images of rats in various groups

®1 JRAXREBAOIHEER (¥ £5)

Tab.1 Echocardiographic indices of rats in various groups (x +s)

215 IVSd/mm LVPWd/mm LVD/mm

EDV/mL

ESV/mL EF/% FS/% SV/mL

BFARLG(n=12) 2.355+0.337 1 2.24520.3625 6.220 £0.961 3
B (n=11) 2.421+0.364 6 2.350+0.3125 6.031£0.422 1
S (n=11) 2.356£0.3882 2.167+0.5528 5.932+0.6420
HZRRA(n=12) 2.311£0.3496 2.179+0.3338 5.779+0.710 5

0.506 3 +0. 183 90
0.538 0 +0.067 95
0.500 9 +0. 144 00
0.469 0 +0. 149 80

0.05100+0.031 78  92. 14 +3. 801 60.20 7. 690 0.536 0 £0. 214 30
0.088 18 £0.036 01 * 82.75+5.218 ** 46.67 +6.039 **  0.428 2+0.084 12
0.06364+0.03325  87.72+3.94324 52.59+5.336*  0.436 4 £0.120 70
0.05800+0.020 44  88.00+2.4672 52.63+3.482*  0.4110x0.131 50

T IVSd D &F sk 2 (R B2, LVPWd D &F sk Ui 70 2% BEJRLBE  LVD Dy &7 sk Ze & AR EDV N EF SR I ZE 2R A B, SV O il . 5

FARHES, * P <0.05,* P<0.01; 584 L, 2P <0.05

2.2 BHXKRBAHAFEN WEK2, SHTF
AN, BRI EE (systolic blood pressure,
SBP) . #FikJE (diastolic blood pressure, DBP) | /2
ZFEWe i e (left systolic blood pressure, LVSP) . 72
SEPIANIE S (LVEDP) |7k, 2 ATtk
B (P<0.01); A%ENEHEK ETHEA (maxi-

mal rate of ventricular pressure development, dp/

de,. ). ZEEJE ST f K FBE#EZER (maximal rate of
ventricular pressure decay, dp/dt,;, ) A B & T
(P<0.01), VEBHIERAED; SEABIZHAMHLL, S
HW4H LVEDP R 2% F & (P <0.01), 1 dp/de,,, .
dp/de,, 1R ETH (P <0.01), #5205 HUREMGE
A WA, FF Ik DI RE;s b R R A R SBP,
DBP, LVEDP, fEHRZE, FEESCRIAL,

x2 BEAXRROLRHHFIER (¥ £s, 1 mmHg =0. 133 kPa)
Tab.2 Hemodynamics indices of rats in various groups (x +s, 1 mmHg =0. 133 kPa)

a5 HR/ SBP/ DBP/ LVSP/ LVEDP/ (dp/dt,0)/ (dp/dt,;,)/
- bpm mmHg mmHg mmHg mmHg (mmHg-s ~ 1 ) (mmHg-s ~ 1 )
BTERHA(n=12) 365.8+39.04 119.4 +£15.08 93.25 +18.100 138.8 +17.78 14.71 +2. 494 6 877 +975. 8 4974 +510. 5

4422 +632.5™
5435 +561.5* 44
4480 +£283.8 ***

BRIz (n=11) 373.6 £47.01 153.2 £13.01 **
BIAEH (n=11) 374.0 £24.33 141.6 +8.039 2
VB IRA (n=12) 366.4 +44.84 138.3 +19.98 *24

T SEFRALE:, * P<0.05, ™ P<0.01; 5HML LE, 2P <0.05, 24P <0.01; 52848041 4k, ™ P <0.01

OIHAHE IR OHIHLUE S E R T AR A . 4 R RO IE

123.4 £10. 140 ™" 159.6 +19.27 **
114.4 £7.801 ™ 160.8 +19.30 ™
110.1£22.730 *# 151.6 £17.89

22.06 +6.912 5620 £601.2 **
14.87 £3.212%% 6771 £978. 144
14.30 £2.3042% 5962 £215. 6 **

2.3 BAKACIARBREFEET

PeOLBT N o, B R BLO LA 4EHREF 2L,
MU R, MIIE TR SRl R
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Fig.2 Myocardium histopathology images of rats in various groups (HE, x400; Masson, x200)

2.4 B KRAE BNP, ALD, Angll & 45
W3, SEFARAHMLL, BRI KRG BNP,
ALD, Ang I ¥ LT, HIEH B ZR (P>
0.05), KiRIT Al 5B BNP, ALD, Ang
I Eb R B 25 (P>0.05),

%3 &HHAKXBME BNP, ALD, Angll tb%; (x =5)
Tab.3 Comparison of serum BNP, ALD and Ang II in

rats in various groups (x +s)

2H 5 BNP/(ng-L™") ALD/(ng:L™') Angll/(ng-L°")

BMFEARA  347.4£30.69  403.0+28.55 574.7 £75. 82
FERIL] 359.3+30.54  407.4222.77  607.2+58.26
SIAEL 347.0£33.19  399.2+33.51  589.9 +85.58
LRI IREH  342.8 £26. 18 407.7 +23.92 611.7 +76.71

2.5 &% PGC-la, PPARa, NRF1 & & % i&
FHEEFRAUAL, FERIE /KR4 NRF1 SR RA 8%
F+ (P<0.05), WL 3,
3 it

PGC-lo BAEHELAAR AW G 1 T BORLA
BoFpie . 25 MBI AL BRI — %
HRZ ORI T, B NRF, ERR % F
RS RS A T ES R AL NAEE /e 0 AR L E (e T TR LN
3+ A (mitochondrial transcription factor A,
TFAM) 5 LA 52 W) T i )i 5 1% 2% &% PPARs, i
PR DA QI Tl ) e SRR AR . AT
7N, PGC-lo B2 3t 33K XS e J1 1% LT 140 JIE 7T R
AR, POC-la K T IHBELR Y0 ) 5808
KREVONUHR SRR TIRE, (EE LRIk L) & L,
P30 1 TE R B B AR L EXT A 2 R

Gk, AR PGC-la B TR RELR Y 3Z 401 I ZeokiL
PR B U Ui D e, A T8 O 7 B2 B 9 A
i 3] PGC-1a ik i,
ZaeHh AR RV RS, JE 4 ok & D
T, IRITIEZE . . PUBOE, RO
FHTA i R PG E 0TI R A R, X i fie B e i
SPRAE ., B IEBI M MMARARTE, T 4R AR
BE, SEREORAEEGTE, AT b, HUR IR B
AWGZ | IR TR AR O 1 s NGO B RH
frl o, BXMEEK, ACHROHIN, BhEnZ ., A
AETEN, MAZSKE, KRASTR; WSIPEROR, R
B, MR, I RO, TRAMITE
AT e HIIE 3 2 Ik 4 78 B0 77 5 38 R RS
R FRO T R e R, S 4 RGN
%, Bl E FIREREZIK (Bl-adrenergic recep-
tor, BI-AR) {55 B S H ", PH254 &R
EVEFENER BL-ARB (BL-AR BHIKTH|) , REWAR.O
WUEFE, dE0IRE. SHEBTIAS | IRiEm
RGBS, NS hedtm0 52 8 F O HE I &,
B B0 117 ) 1R 7 A G e W Y N
FUPTS AR NS R F N, B, TR SR E
BENY ARSI R, BUE O LRI IR L S
U REEF . I Z20I R A AR R BE i e
SR, SRECHE O =R KR EF, dp/
de,, 1 dp/de,, , W FREARNE 3 3h k4 7 KL LV-
EDP, JESE SR RLREWR O IERT AT, s C LI
45y, RO R e E NS . FFIKkIhRE .
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Fig.3 Western blot detection results in various groups

it HE J Masson Y () ilk— 4 MEL LB, S IGHEL
BEW D O WU UG A2, U858 L ot 7K i B0 ILET 4
fb. S PGC-1a HE A F LR LT, H SR
A TCIA 255, MG ML PR IR A H B0 8 22
S, HEN AT BE A A B R, O ) R R
PGC-1o PRAFIE B SRR GO, i 7 i 101 sl 4 R 31
DR, A HIEE T, PGC-la MHEHLHIE
e, HLlpgmEF AL, HEBFETEO B
BRI G B E R M A R, SRR O
IRE RN SR 15 TR EY) & A 1F
JE 8L IR A MIBESE .
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